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I  INTRODUCTION | -

mmmnmaam,mhmmmmm
mthmwmodm-uaugwmmwm.
The detailed requiremets for vidoh s sywtem 1 %o be put to use are
nmmwmmmwmmu.s datdd
r.mm,wss.mao.v,wrmza,ms A btrief swmary
of these requiremstts are as followsy

WWMO’AWMWWM

Y;Mommﬁ&mmuahuwmwhm
uummammmmamu
Provision must be made for ﬂn % track ome of the
objests for a short 4iue #0 a¥ 10 segsire certaln informatim
on the relative velocity of M’m and obesrver,

Cortain grompa of objests move witli the sams veloeity relative
wmommmwwumwh
mmmmmcwmham
nmhpbamuumu.mmmwum
kmm, umummumwmmmwm
poaiueuenmmmumuﬂqunummmas
mwmmmwhmwm
ummuwmmmﬁmwm;ﬂmnm
Predetersined position, mwmnmmum
position is te be generated and an elestrical Lspulse is ¢o
ummmtwm«umut&wumm' :
mwwwmmhmmw
and use as little elsctrical power as possible,
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Ammmmamwmuummmmngml.
rmmmumnm-mmm.gmmmnmw
mmmwmmmmmum

. ‘the gystem is ccumpesed, Ordinarily, «mhﬁlutihlpu&mupttumhlhn
,1ammwmmu¢mmmt. wu‘mm
wummumuwmummmum
amemmmummmmmumd&maaﬁum
the cross hairs to move., When ,;jfj‘j,,_mmvumowm
umm,mommmmwummmmw
mmumummmoxymmnow mwm;udtmw

_ mmumpmmmmmmwmmmmm
nuﬁhdtochivathopmdnumonmdthtaﬁn&gtuuu. The storage wnit will
mmmammumm.mmmmmm
obesrver. rmuuuum’_wimmuﬁm The digital, pon-
vuﬂwwaumhmﬁn:in:umuuumrtuymﬂﬂdnthaauﬂrulcmwmiikuntho
gtarage unit, - "

IT . DESCRIPTION ovmcomn:mm ‘

Fertbpmbluwudm\hnmmmmnhm
mmwmmnaauummmmum,xm
z,,,mz,,mnmmnuﬂ';ﬁf:‘ Thuposition of an cbjeet sighted
wm«mmmmmmmnummmrmmofm |
dstance values, x, y, md u, memmm
Thia is illustrated in Mgwe 2, . mm;umnwm

| between the Z, axis and the p a,‘_'ff‘jf‘fo:mmmmnmmm

. ZoY, plane. mmsuwmwmmmp:

tan: B = y/s (1)

b2
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Another angle o is defined as that angle betwesn the 7, axis and the’
projaction of the object sight line omte the ZoX, plane. The angle
is also defined ty the relationshlp: - tan o< @ x/g (2)
The motion of objects in this problem are charmoterised hky the
following conditians: o -
Formowmavﬂchmmdmmmmum
ahoencacfmulleddmb, S
--g—-z—- =0 LA (3

(L)
dz =0 | . (%)
dt L L
s = omstemt o | (6)
In the presence of drift, the cenditions stated ly Bquations
(3) and (L) are replaced hy:
dx « vetno 0
dst
AY «Vooso (8)
dt

mnmmouuﬁmﬂummm Faxrther diseus-
nmotmmnmvmbmw.mm.manm
TmmmmmuWMmmumu
| the scanning mechanism on the perisovpe do not necessarily csindide with
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the angles ¢ eml B, alrendy dafined, ummwmmu
wmhmmmumwmmmmm
abmtthnprinryw- mmmxwpmmm
mmammm.,wm,mmmw
mm“omaamumw_hmwmwmﬁm
the usual type of mechenim. Because of gther problems sssociated vith
an oftical scamming mecharmism 1t 18 veually desired to use the simplest
axis configuratisn thet is possiile. Wiile 14 is tree that 1% would
havebuenpmd.mtomtdnmofﬂnm oK'or B, as the primary
mmmumwmwm 1% has been deeided
mmmmwmmnmmammmm
‘head e along the Z, axis. mmrwwmz,mu
mmmwmmmwm‘uwm.m

peruoopo mm«zummmmmuam
angles to the 7, axis, bt is rebated hrengh
| mmmmumwf{g;«mmmmumu
mﬂmsutmmmwmamwmmeﬁ

samwormtmmmmyfﬁ" i, Whereas the angles A, end E
aremedadtedﬁw%hm mmmmmmwu

mdmwmmm“tbmW

\REPORT NO. 399 ‘ o PAGE 6
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ITT TRIANGLE SCLVER AND TRACKING MECHANTSN

The tracidng problen wilsh Lo emewmbered by the slghting and memory
aystem Lnvolves the tresking of ohjects stwee veloolty measured in
memumuummmemm
interval, m&mmmhdﬁmhmmﬂi
mm,muwrmotmmmunm“mmou
.mmmmmmmmmwumum
 the other. Bymmummdmamhmtmtm,n
then suffioes to geharate & owsstamt rete of change in the rectangular
mwmuwmmwmmw
,mmwm«wmhm

mmm«wmummm
,uawrummmmumh. mu.m
,mmmumu-mﬁmwmm
Itmmmmumu,mi”mwmm
‘hmbhwmmetm}j;ﬁ b4

' m- x 8l4ds possesses &

mmmmm.mrf """‘ﬁ»mmctmnm o
apd.m-enﬁharm Bynlﬂ.ng‘ﬁh_ ,, ottbyuﬂnpﬁ.m
Froporticnal te the 7 and & | j?_v“;,;;“'f‘»r‘:wmnm,mmau,
then ereated by the anguler dlujlscsmars of e sight Line meber about
e 5 pvot, muummaumwmumumwm

REPORT NO. 399 pasy 7
R -l'.-‘s. 7 é

necessary periscepe drive. The readsr 1s asked to neglect for the moment
the question as 4o how the f angle se gemersted evuld be tranmdtted to
Inardertocroatcthnpmruﬁaﬂminﬁhemgleﬁ,itismly

Sanitized Copy Approved for Release 2011/08/22 : CIA-RDP89B00487R000300650003-9




R

Sanitized Copy Approved for Release 2011/08/22 : CIA-RDP89B00487R000300650003-9

.y

THE_PERKIN-ELMER GORP_ \"/2\C/ __ENGINEERING REPORT

PUQeF CTEL Sranr 1 iné
TS . DEMIBE A

—t

F1G 4 TRIA/YGLE SOLVER

T
ALECHATICAL

L DiFEEREYTIRL

ol Wy e <y
b TR
; ol T
; ! /.(/r:ﬁa <ol . ¢ ...
*’ ro IFTE A AT BE |
Vi i
L |
& Z
“ | T

—

M
i

S a5 RORTE 50 s Fow TR s S0

pra

REPORT NO. 399 PAGE 8

Sanitized Copy Approved for Release 2011/08/22 : CIA-RDP89B00487R000300650003-9



Sanitized Copy Approved for Release 2011/08/22 : CIA-RDP89B00487R000300650003-9

THE_PERKIN-ELMER GORP. PN/ “ENGNEERING REPORT

necessary to displace the y alide at & ommstant rate. Ths rate of
change of y 1s only censidered $o be censtamt, however, during amy one
tracking imterval. M.aWMhmmmmﬁu
of displacement of the y slide from time to time as groups of objects
having a different velsolty ave enoswatered. Siwilarly, it mast be |
possible to intreduse additive cerrections 4o the y coordinats correse
ponding to the astien of shifiSag ths sight line frow one objeot to ancther.
The valus of % way also b omslderwd osis\ant during sty ome Arecking
memx.mnwm,e:m,umumm:nm
—al80 from tine to time. o .
Amummmmmmmmmm
muamwmwawwm This s
,Mwnms. mwmmm
umwmmmwéwmmmm”—
,mmthnm«uatmwmwhwouumum
mamal adfutmeats. mmdﬁomumw&wwm
mmavw,nmmuammuunm
mum,mm«ammmmmnm
tonal to V. The imbegrator owtput 1s virofused %0 & mechanicel diefer-
mmmm(ma}hﬁuwmuam
edfustment. This input enablen the chusrver 4o make additive cerrectiens
zgmmamwmwwmmm
--'mmnuammmmm The outpat of the ";-

, Aot engiged 40 o reck whleh is prt °
;"Lxmym Throgh the ¥ asd 44 ;'f‘?‘fufaom-;rmmm
| both the displacemest and rete of ;;__wmwo:mym
i Ammwwumuummmmmsmm

{REPORT NO. 399 , PAGE 9
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Wiich makes it pessitle to sdfust this varfable. Assweing an mpyropriate
value for z, an adfustment of the V and G Liputs that will cause the
sight line to appropristely track s ohject not suly actdeves the darired
tracking, bub also measures and sterss the velowlty ¥ at the Liput to
the integrator. Tomckwotbzrnmnkmw.mwordim
smmvmxmummwv ummwum
tomaddwtthenlmOmemhmmdghch
the new object. Thofmm um,mmwmtw
ofmtmmmmnmumm,m
mwwumwwwmu
possitie. Suppose that all of the dludusious of the ehaxiem shown in
risumsmm«mubewmmnyawwwmmw
Undermehaouﬂﬁm,mmatmsandahmﬁm
qrwmtmmmww"f"i‘rmumammmw
the quantity (y/z). THis is hﬂm 6. With appropriate
we:mmmmwamrmummmwma.
!tmimdntulybemwwmof&ugeot%mv
appwmatmmofmmmuwva. m,mezm
important edvantages of tids sleplitfustien 13 that to of the luput
‘quantitiaa (Vanﬂa)mmwwa'nﬁv&ﬁ&whmwu
, nngleemol AWM&&MW&«!:M
mmmmwummwmmuwnimmm
mumaboutmwmummummm The
~mechanism now described has been m:y uged. far tracking parpeses, one
of the most pertinent examplss being id the M series Norden Bomb Sight.
Having chosen the simplified tracking wechandms the poasiiility
is, of course, prevenbed of observing either V or Z as.indep'ndent

qE209T NG, 37 , PAGE

10
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antitles, m:uim-mmtoburummumw

problem, however, since the ratic of these quantities is constemt during
any tracking interval and since it has alse been stated that there is no
Wlmmm-mumm,m quantities independently.

IV THE TIHING METHOD
Itmdrowbmmtodt&tmottbwurm
,memnmtitumwmm«ntm
on the position of an objest that has been tracked and to signal the time
at which such an object crosses a prwdsterined positien. Tiis predester~
umdponuonummm.uewﬁumz,x,m;u
ozharm,mmma:mmuymm. How the
tmuunmmobzmumtmmmmmmmmu
unwamummuy-mnmm,mvuwu
" be constent. mmmmtmummmmmmmmm
zaxoplmugimwthw SR

ey %
wmgumm.tmmmwwmmuvau
y1. How to mehaniu the mﬁu ;" i tids expressien would
prove cumberscme. Notioe, howewer, thnt?!y ‘nlttm equation (9) Yy
the quamtity V/s and Yy rearranging, “  expression 1s obtained:

- (9)

.ﬂ_..._..(am-o" (100

mmmro,wmbomthtv/zummmtm
mm,mwmumn/-wmh,wmw-v
bemtoeqnlt

REPORT NO. 399 . o PAGE 12
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R
-wh~j~§+-o (1)
b

The two terms in this expression may be meoaﬂ;ud as qusntities created
by the sixplified rete drive mechenim illustrated in Figure 6 of the
previcus section. ALl thet is meeded them, to perform the timing compu~
mmqiaammum.mmummawammw
ing from that the integral of V/z taken fram thad time until the time when
the difference of tan § and the integral of V/s is equal %o serv. A
 comventent meshantmm that will perform thiy fwnotion 1s {llustrated in
Figure 7. Ammawmummpmnm
mmzummawmmmamhu
mmuawmmmmmmumww
aboutacmm mpummmmucmmwamm
mtmmpdundthmummmtmmhrmm
in ";Wmmummmmm-mmmm |
R g | The pla diss is -

at the tims 1t was displaced.
the mero positiom st the rate V/s aild

aemmumwmmww(mmuuw The
REPORT NO. 399 | . PASE 13
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Mwmmmm‘mmmmwmu the
Wmmmmwwmwmmmm
| mmyadpmummmmmrmmmopemum.
ItwmmmmwamwneMm
thtitiamtwhmlttbaﬂnlafmdhphoedpmwthe
sero position before bedng atle to disples another. Ome of the detailed
qummmmﬂmumumam to

pins. Fortumately, 1t is possihls sa e, 6 nessseary siing ancuredy
vith & very mxdsrate mmber of sas, ks reerd
mxamm be {1lustrated 42 a

v wmmmm o
Inthewmmmwf}j.f goners
function was cpld.md and 4t m nlizet Wt. _vtha Mng operation was
,j,f‘ f_”b)pmefatmﬂﬂ'd#hnhzhﬁ. motthoae
Mmaummmmwmmmuumwu
pnjoctedinthﬂzo!om NMMMMRW,er,
wmwneum-m,mmhmmwamw
the X, emd:lnma:mmpodmn ) |
Under the cenditiens tiat were msw motion it will be
mummdthtntbmootumdru%\b,nkdmofthex
| coordinate far any object s sere. Ths' r,, nate 1s expacted to be
ditferent, however, frosi obifect o objeet. Hemesbering the defimtion
for the angle - ‘that was stated in equation (2) and remembering also

-t

2EFORT o > - pase i
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that the coordinate s holds & comstand valus during the Arwcking inberve},
- the conditions of motion for an ohjest Mxy be restated ty saying that the
angle o is constant during the tresking imberval. Numereus methods oeuld
be emplayed to insure the cenditien \lsb mstiem of the periseope line of
gt vill eoowr vith oX ommebamt wiAhewt oebually having & msaswre of
thls quantity, However, as & part of the memery.operatien it is desired
to loow the value of OX :wwowmuumwtuz,x,
plane, m,nmwmmumwmm
maMMWMunmmhmnmmu
proportienal to tiis angle. The mamser in which the angle o< asseciated
with a given object is stered and later gumerated as an output when that
object passes the ZgX, plane will be disewssed in & later sectien.

What 45 needed then is & mechermisw that will oreste the angle relation~
ship illustrated previously in Figure 3, Bush a mechenism may be created
through the use of giabul deviees whioh faw a mechmrical amslogy of the
problen. Such a mechmnien is {Vlvatrsted ix Figure 8. & rod supported in
vhat resesbles a weiversal jolmb, repeesesis the 1ine of sight and passes
tirough two yekes, ons of videh pdvets abewt the § wels and the cther abeut
the X axls. nymwww«mnmmummxmp
m‘cmmmawsmmnmpimmmm
nneofMSubar. m,umma&muamwwmp”
mmumtmmmwwy.mwmm
tion angles or the pertsoape (A and E) wewld be gensrated. '

A poesiille varistion of the sagle ownverter is motevorthy. This
varistion arises from the fuch thet sovhere in the system {s the angle §
required %o be msasured explicitly. Thms, ai illustrated in Figure 9, the
yoke that vas fermerly vieualised 40 T9hebe aboub the § axls could be
replaced ty a yoke attached to a wliding member such that the motion of

this yoke describes a plane that is perpendicular to the axis about which
REPORT NO. 399 PAGE 15
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LineE o S1Gur
cE SPEMIELR

y ﬂh\ﬂ s )
(x Axis) I IRY

G 8 ANGLE COrvVERTER
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»

169 VARIATION OF ANGLE C Ory VERTEE
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mmAum umm&muum
. of this yoks vould be preportional te the tengen of'fand Mewse vould
mmmwmmum&mm WM
ciromistances, the angle sotverter snd srisighe selver woald b m
mmawmmmogmmww. s
comemm«mmm&wxmuw
angls ccavertor. mwmawumhnmummah
mmmMaMIwmmwmww%
mza-mnﬁummwwwummu
comentric vith the A axis. Tt mey be realined o
mumo:mmmmmunk At angle B alew, bet the
angle A + E. If,rormm,itvmWMOMlM o
rotation proportienal to § aleus, 18 vedld e 4 strelghruand rocaters
ummmmmmulww:mﬁamm-mtm
In this mmme, m,mm j’;ﬂ"“_‘j‘“'tumunmnrxp

1 4

nndhezwa the meed for aueh\nhd: _
thelllustraticnoi‘thporz e _searelic

proportdonel to the atigls A, o 5§
(abmtmhtb:ﬂnﬁismm)“ !
scanning prie vileh serves the piposs ‘mu.na:m
awa.vfrmtnezﬂwrvanmtbﬁ”f“ il S0 Ahe ngle E. The
dmﬁmdﬂwwthemnﬂngmmuwwadwumu
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mmmmmmmmmA nn'
dnggm,mMﬂWﬂMﬁ&Mﬂoﬂthmuh
housing, mwmmmmﬂmwmmm
inpat gear. m,uwummwmmmmuw
,onnmumwmmmmmemraM
the use of differentisls, The asbmsth impet %o the soaming heed siuply
rmmmmummamwz,w -
nwawmmmmmuum

smmmmmkmwuamwum
a dowble reflectien oowurs. mmummmmwa
this roport to dlacuee the detelled mmmm

for 1t affecte the sense of the e""j
sight. The appemu of hum
{11ustrated Nore tuuy ina W

S mmmmamr woTSoM . G |
mwmmwmmmwmmmumm

, ,;1,,;_‘mmmmmmm”i";_ ¥ periscope drive
angles. By Wmm,ummmm
.m@bmmammmdmnm;z. In tids arrengesent, the steerver
Woild axorctse osatrel over the poetium af Yo 1iae of sight primetly

by adjustment of the tvo control Whatts 1aB1ed O esd X . The Lmpwms O,

1t will be recelled, Ls an adiitive Gerrestien to the cutput of Ahe inbegrator
mmwummmawmmmnmm
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of the Y, coordinate, The inmt O ot the other fand veries the pesitien
of the 1ins of sight n a laterel dixeckien, parsllel 46 the I, axis.
Tmmwmmmmmm:mwmwm
separate aljustments of C and o{ » Boscase these adjustaeats in the
position of the line of sight will be the most often used iy the cheerver,
itmmmmomadummm#mmboaﬂm
throughttpueorajwmknrrmb. Tids would enatile -the observer
to move the line of sight from ame ohject %o atether with the least smount
of mamal sction, One possttility wewld be a fey stiok, movable in twe
coordinates, which ocontrols the imput to twe additiossl imtegretors viwee
outpatis would be commected to the G ami OC shafie respectively, Thds
wauld provide a type of so-salled veloedty samtrul ower the poadiilon of
the 1ine of sight ainoe & given deflestlen of the Jay stick would preduse
a rate of chamge in the positicn of ta Iine of sight 4n a direstiom corres-
ponding Toughly to the displacement of the jay stiok, me,
hmmr,mbaahumdshzm@dam;iw;nmmm-m
provides a Joy stick {pe owArel fer mipdiatisg the powitden of the Mae
ofugxwammm*abmu@ﬁmmwm BE
wowmtmwmmmnuamnmm

tothﬁ.a 1«0.“111‘”&“ mWhumzzmnuw
mtmmmmmmwmwuw The
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principle can be similarly exeeuted wilng the seperate trfangle selver
and angle couverter meeluntimms dessribed previeusly.

Notlcs in the arrengenest shewn in Figere 13 Ahet the differwstial
which formerly cosarred in the owipwt of the mechanical imdegrater hms
been eliminated. However, in order that the adjustents of the hamd -
centrel my be mede vithowt iffecting the ovipwd of the Smbegrator,
mummum.mummthw“mmpm.
Thus, the additive eorrections $o tan § are wede directly ky the cbeerverts
hand moticn on the line of sight mesder of the amgle cemverter. It is
mmmsmmmm«mmmqunm
mmmmmmmmmnmww
maummmmmwuuwmammn
reporitioning the line of sight. Ammmnmummmu
hswmmm o mﬁmmmmwm
| .wwmemmmwmwwwm
of mmmm. T ¥

nemn that 47 the hend ooutrel eehatt npmumy alignod
aiththoahumr'nmatm, 4

uwwﬁumomumw ?bmmmwmm
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somn t0 be that in viich the direotion of retatlen of the sngles transe
dtwdwwmmmM‘m-mdmmm
mmmmmmmwnﬁdmmrmmnm
umummmuamm-mmnmumum
reflocted in the XY, plane. Usder thls arregement the direction of
motion of the hand held portien of ®e 14ne of sight member would be
in the same directie:: as the apparest motlen of the oross hair with
respect to objects in the fleld, The latter arrangement is sssumed in
the presently proposed design. | |
VII CHARACTERISTIC ROTATION OF THE PERISOOPE FIRLD
ﬁapwmmmwm'm'ﬂm&tmmw
scaming principls weld be such as ts avold walesirable rotation of imeges
ssen in the field of view. It 1s wertiwiile o introduce a special diss
cussion of this peint eince the definitism of wndesirshle image rotatiom
aamgammmmmdxmmwm”mmzmm
in other instances.
mmmmwdmmmmmmm.ymemmm
ummw,uummmmemm(
nbjaatuintheﬁaldofﬁuthnmammmmum
awmmuwommdmmmmm
object Ls Delsig viewed, Iawmw&,thmhmcka.mwag |
should sluays appear uprizhbtothﬁl?f’.'_f»lI:lthoaighungfmard B
or aft of ks position. mwummuwmm
the additien of speclal derotatien déviees beth in the periseope and in
certain other parts of the equipment. ﬁm,muwm
problem of properly regolving tha hand ostrtrul imputs such thet the proper
sensing between hand comtrol motion amd lime of sight motion is preserved.
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Now because of the staplificatfon thab Mas been Litreduced in the hand
Mrolpwmo:mummmm.uwmmua
mlemttuudurmmammmmtmm
MWMWW%&M’-MM&MM.
,me,mmmmmummwmmum
dmtmtmtmmmnththmmm-unmw
the hand contrel mechardmm,.

Consider now the motien in the line of sight that would teks plage
vhen the hand control 18 moved in wome redial direstion frem its oester
poeition, Mnmtimwmdmthubctdﬂtbtcmumhn
waytmttmmammm Under these cireumstances the
mwuwmmmwumwammw |
Zaa:d.a(refertom”. m.mmu.m«ummm
ofvisﬁ,thelimafui@:twﬂdam\éhmmthtMm
thatiaparalleltamz mm,mﬂnmwmmuu .
ww.wawmmmmammmuntwmmuu.'
zemamnhmwwmmwmhmtmm
mhthepeaiuonutme%numnumuamMu
naturally provided i the periscops swiibiing isaisle reterred to
deflected in elevaticn is th-oqni 1.

.»dgmmmmm
anaﬁ.apemmdumuthwmdtbmtwfm¢ The
_mtdemortbmmmuudmbmmm
matter for thls report, however. = =~ L

Inwdertobetterwww'mwmm
in the eystem being described let it be isagined fer purpsses of Lllustra-
tion that the XX, pmumwwmm,wmwm
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1s being carried in an alroreft flying at the altdtuds 5. Lot 14 further
- be imaginad that seme group of objests en the grownd are belng observed
vith the periseope frem differest peeitiens. This is illustreted in
Figure 1i vhere six differemt pesitioms for the line of sight have been
selscted for repressmtatisn. The sbjests being sighted are a budlding
mmm:mmmawwwuw
alongside the tedlding, On the assmpiien that in cach sighting instance
appearance ef images seen from the six dlfferest alghting positimms wewld
be somevhat as illustrated in Figure 15. In eash cass the cross hair
emwmmmmnmupmmmmmw
upright to the obeerver. nmammmmwam
ormmmmpmwmmmwnwmumm
angle A, mwofmummuuammum
Joy stick in the direction deng wideh {4 had been inttially deflected
(mmmo,mmmmwumwmmom
cross hairs te move wp the cilmey, .

It ohould be remsmbered in leaving this pidat that the lmage retatlen
Just desoribed is & meturel consequence of the siuplisity thet hes been
;mmnmmmmm To orests any other Lmage
Wmmmmmwmmmmm
mmmnummmnmsmmngmwwzu‘
oflid'mc B '

VIIT THE DRIFT mmx.m , _
 The condttions for objwhmtim d;nﬂnmmoe of ae-callod arire

were mtedpmvs.mlymmtim (1) w(&). Inthapruumeotdﬂn,
themloeityefanobsmuuhwnmmmruleltothexoaxis
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ormomr'ummemd;IMhal;ﬂuh
2 path that 1s parallel to the Y, axts. 8ime ohject sotfon #till takes
Place in the XY, plans, however, it is aluyw poesitle to describe two
other X and T axes such that the wloelty of mn object hes no ooaponent
in the nevly defined X wxis. This 1s {1lustreted in Plosre 16 where 45
myhmt&tt&mmmﬁm&mmmomml
cosrdinate sywtem sbemt the Z, axis by sn amumt equal %o the dFrt engle
©. Bince, in the new set of axes, the totel velocity of &n chject ogours
mmutomrm,mmzamof’mmum'm
Place according to the same cenditions Mmmsodmm tar

gero driftb, Tm,wuwwmmmwmwmml
mmmmmmnumwwmmmm
wmwummmmmmnmumwwm
abmtamoo:mnmmo«hmummtm

drift angle, However, nhtﬂoWhm#othwmu’
uﬁmmmﬂmwmmt&wwmtmh
obtained by simply making an sdditive orreot A«i to the angle A, 'nu-.
mmmwm’ e

that ‘a -eeamca cﬁ.thmthl 1s 1

' rmmtwmummmmumﬁm

R, 99 - '
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§

mnmunxmmwwwwmmmm‘
tracking of .an object will proceed withowt sy fwrther adjustwent of the
angle (X . This precedure s very similar te the cperetion required to
obtain the proper rate input (V/s) wherein Whe adjwstment im rate must be
mdemmwmuumm‘mﬂmmm'
along the Y, woerdinate. . , ,
Because of the sLplicity of handling Ahe drift pretles Ly rotation
ofthepeﬁmmaMthwmthfu
thetimeoctandvaldanohjm:%w%ﬂmuwuutbm
of X thtcbmatmtmum rhmefthoucm
mmmmmwmmnmmamnumn.
:uauaemtmum«%mumummmmm
mmmmmdmmthhmhﬂa
modmorm(mmax,w!o). Similarly, in the timing
opsmmmmwmmmumammmaw
0maesthem°ﬂmwmum$hwwmmmm
memmwmmmgz.mw‘
with respect to the fixed axes, mmm&mutmmba
ahnwntaeqult o ' .
. WNWNO o WO((I m , (12)_.
errorintmﬁaﬁmo(mo | (13)

Ll: B

mmwitwmwmwmmmmyuum
small drift sngles. Ituummmmmb-umm
mmssmeummwwmmmyumw
plexity of the trasidng mechanism:. th, hmhﬂaﬂym

possible change in the mmm of the m sonverter would
REPORT NO. 399 ‘ that PAGE 32
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mummm,mrw;mwww
shown in Figure 8. It may be apprecisted that \he esnitrnetion of the
yoke supported by the axis labelsd ol 18 sush as o omuse the lme of
Bght %o swoop through a plane cemtaimieg Ahe o sxis Wb vhieh 1
t1lted avay frem the Z, axis by an amowrt equal to tiw sigle < .
Since the ° arls is here shows ccnstrasted pavallel % the T, wda
4f the system, the intersection of this plans with mey eber plene serwm)
0 the Zg axis 18 a line parallel to the Yo axis. Haise, \lw line of
sight would be caused te track objects whooe velscity is parellsl 4e the
xoauuu'mmeoumdrm.”nnﬁmmfmwum
sare; 1t wuld be perfectly feasitle to rotate the O axis sy frem
mxomwmwmummmmmm,
mtimoftbaplmamhdwmo(wﬂaﬁﬁnﬂﬂwuth
Zo axis would be & lime rotated frem ths ¥, axie ty the drift angle.
mmmmammnmamwﬁwoﬁm“ s
mwumwamumz,m,.uwmmmﬂ o
soms drift angls. mmmammmwmmm‘

: mmmmmmmuupoo,mmmmawx,w
ba not boen d.sturbed. This would elisinate the errer misbed {4
Bquatica (13). mr,amnmummmo(w )
st411 extst, mmweumm-mnu,umum“
to measre the angle o abotb the fndistarbed Y, axis Vet has mw
wanmnmummnm Mmmhm“‘jr
ofthcangleomﬂcrmmwﬁdwthwmdih'
ﬁmmmm

I THE DIGITAL MEMRY WNOIT

mammnmmwmwwmmmum
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mwmmmmummmmmmwhm
pmmmmmmmammx.z.m m.-imlmthm
ofaWMWt%&WWMIH
periphery. To bofin tho timisg cperstim emw of the pine 1s displased
from its rest positien by & pash red mekber virioh hus been rotated frem
ammmmwmmmaummnmmp. The
wccmwwwhmmatuuh”
vmmmmnuawam“mm,mmmm .
WtwammquWmMﬁuuemwﬂb
tine irterval desired to be mimsured Wikl Feipect to the object belng
tracked. mmmumm m;mmmma
mwhmammmm fmtsiy &1 mmmw
pise. are retumed to thets m SevALEg Lui readiness for the m

n.mmmmama mb-m sach timing
mmmmummm‘aﬁmmwmmmmm |
m,mm,wumum:‘mwwumw
mont. at he end of sash ‘timlag 1serwil, * The Mebtid for accssplishing
this idioh verks well 1 oondh ' '

Jurotter a&wmmw
dmm,mmuaa@mw‘mw-mmm 3
of the amgle of . mmwmumwmmamm
umaumummmmmmmmm
mmmmmmm“fﬁmu-mmorm-
Placed pins actuste feeler contects mabling thw sods represatation for ,
the stered angle oC %o b resd owh 60 suxtliary oquijment. The mature of
thiy code and its ommversien o other ferms of data representatien are
explained in the following seotiens, =
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The complete sterage wit is {llwetreted schemtically in Figare 18,
Itcmmawmmmwuuwmm
pendently about a comon axis. mmwmummmm
ingsmrdcmmmwofﬁwm The outermost row af
pinaisnsedtarthemmﬁ.uuwwhod The remining
‘mormmwmmwamwmmwm
thevﬂmdwchmgle%ammﬁthumph. This dise is |
dﬂmcmtiwuﬂymammamwmtow
..mmofmmmmmmw.mmmmo:mmu
seen o be proportdenal to the quemtdty 9/s. “Adjadent. to the pin dise
'atsmmmedsmmm;nmmmmwmorm
mhthtasmkdmwthﬁboﬁ&www
vhichawlmatthamwdﬁw. xn@ewmm«mdmm
aacmpmmetmmuuwwwmmmmmu.
mmmmmmuwumwmmmwa _
mmmmmm :

mtmgwdismadmwiu origine
positien, ,
' %eaecom&ocmmmmféfmmqumgu
rmuormmcmmdmmj“¢ummmmm
mmemmmtwmmwwm,mwmmm |
mhmafmwrormmgm a( The push red dlse fs
mecmmcowiwwmmmmmm
Wmmmwmmmmmmmmum
prapcatimalt«othemmi%oftmﬁ. S '
Ammmwmﬁmmmmwmm

rods, mmbummmo:wm%mmo( oods push rods,
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Mammmmummmm. The ratsed
teoth in the code diss are distribwted in msosrdasee with the sede

such that differemt snguler displesessmts of tbe code diso relative to
the push rod dlso will represert variatiens in 4 smgle X . The eode
maiumeuwmuwummmm
of rolation by the action of a melemedd, mmmmmmmm

'

* tumn displaces pins in the pin dims, .
uwmmmmmmummu(n&
respect; to the push rod dtsc) te be prepureienl to the angle o€ , the
mdiumemmmumwuﬂ-mmuutbmm
m.mtummumump*o(. ra-mwumh
mrmwummmummuu&ut. A sty
mmumpmmwmmo(mmmmumm
mmmmm:ummmm ‘ .
mefmmwm,mwummmmmm ;
umumm.uummh;“j[“* in readiness te begin
atmmmmmmwmo(d&mua&w
of the timing interwal. Mmmummwmm
otammumutbwutmmam&
wuwm«mummm xm«mw
omummummmum,wmmmm
the pin capacity of the pin diss. There 1s s addtiemsl Maiteblon that
WtﬁbaﬁWhmmﬂmmMM«Mﬂ

atmmmmmmﬁautum. mmam&mm
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for the angle ﬂummmhmnmmwmm
~ code values in the same growp of pius. &m&-wmm

m“mmmwwtummummma
intomﬁmatam,mamﬂhm m.hhbh
wmhabdhthﬁmmtt&mad&mmmm
mmmmmemmmmwwmnmmm
inmhawmtcmamuhmammmmtb

locatian of pins wilch have already been displaced. By otemeching Al
“mmmm«nmmmmw«n t10 storage wnit iy
offectively dissrmed from setiing two pdsees of date ab \he seme lowtlon
in the pin dise. Tius, the chssrver nesd Dave mo resbricien on the
sdmimwammhhwmwmﬂnm "
m@tmmmmmmmmﬁmmm

mmumatmmwmauhthm mum |
mpﬁmuewa»u,mmhmumuwmmm

nummmnmmammmwunu'
MWwAWMMMWMMWM
convenience of the observer, mmmumumuu
Mcrusm.rummoww. e dasd %MMOW |
m.mwwwmmmmymmw»
dwmmwm.rwuuwmuu ™e g |
ommwmwmmmum-mmu-muw'
data storage process. | i |
X THE CODING METHOD SR

mepeofmmumﬁmdr&*mrm v -
mmummmmummmhumm
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and used for purposes similar to those envcubered here. It s derived

through a simple menipulatdon of the Wnary mumbering mystem. Such codes
amrefemdtownlimnm.mdf“dhisthntem"mopuoodo'
which vas learned from Ir, W, B. Kleperer of the Donglas Aroratt Copery,
Incorparated, AW&M#M&&E%MMWM&&
meMWmmmumMMmedcmglm
in Table I,:or the musbers O to 15, Noﬁoo that in the syncoplc cods
numbers, the special pwopertyia exidtited that between any two adjecent
mmbentlwditfemhonlrhrmdtﬂu Trds 1s the primery preperty
rorwhiohtmaeodeiachomiaappumﬁmmhumnncem
iaﬁwmwmermmmuwtwmpm&maiu
minmmemulwdum "In the synpopic code sash
~ wncertainties axist in only ané dight auummzhema, an uncertadriy
cfomyonemnten’areadsts. Inthatmﬂ.nazybimxycode nntheqw
hand, adjacent mwrawdifrwmmwwmmcmﬂmﬁu
of dig.it reading mertdntiea may Oeumma arrcm much larger tlln ons

The syncopic cede possesses d_ g er
of mpqz-tance in the present appits * - mml"&m novertheless uaruv af
appreciation. To e:qahin thepe, i‘l is Mmo to rmd.w brl.eﬂ:‘ oertd.n
meanings associated with a tinary muhmﬂag m In the straight Hnary
m&MgMathmmmmemw
or not the mberbdagﬂpresmtedhbocmtahbhen@ar?misodu
the power of that digit. Thus, the Mﬁﬂ. mmber 5 is represmted %
binary notation as 0101 meaning hlmt séahzO. The lowest erder digit
is referred %o as tmmusmmmwmmummod
by a group of Winary digits uz‘“""-i'%num&mm order
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d1git incladed. Now cne of the prepertles of She mymosple code is timb ly
changing the sign (changing 1's to O and viee versa), of the highest order
diglt, then the new macber forwed iz the eompliment of the arigimal taken
vith respect 4o the lurgert mmber 2 * 1. 1. Tima, 1n & device smploying
mwmmmammwummm
by changing the sign of the highest erder dlglt.

Another property of the synetpls code videh 45 somebimes of imberest
u‘tmmmmmw‘m.wwﬂ-n
mxwm,wmmsumdﬂ“m,mmmm
onmmaouw.avmmmmvmmtummmuw
hwﬁmh&%ﬁ“””hm.

mumamw-mmmwuun"fm;
appreciated Ly studying the cods pattern Lllustreted in Pigure 19. Notdos
mzmmummuammmmemmmu
a diglt in the symeople code. Awmammmm
tlntthtnlmdtbad.tatﬂuipmwum. umwpmm
mmuau@u,mmmmuz‘hx-m
wmmm,m.umwmammmm.
hperts. mmmmawmmmm
fumno:mwnmmmumwuﬂn
Mwmmmmm immmmo(u
tmwmmmuammmhmmm,mm
of thie code properties, the wwerte _'_awﬁxmmw |
muuummmmwmwwmum
than one wnit, e
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I CONVERSION FROM STORED GODE TO SHAPT ROZATECN
mwmmnmmmm'aw
pnmnwmmmtmmm, Whils not foreseen
uawummmuumumm,
an&mwmmamuumm
cods. Compariag \hw mynseds code With Ahe baary mebers given 1a Tabls I,
uuammmmmwum»mmw
emrwmmwnnmmuh Starting wvith the highest
mrms,mth-mdwutmwwmml '
mwmnamunmummmam. Another
mumuummmuuwmmwtumm
munhemuthummtuﬂammw
that 1t sense is reversed onse for eve "“tmmu the mm
orders of the synospls oeds. |

Amlqﬂmﬁtuummmunmmm:mmm
Just stated. Mmummgimmmw
gynoopls cods digls, mmugﬁmmuﬂwfﬁum
a véltage depeniing en vhether the réley in aetusted wxd vhether thare
are an evex mmber of relays actusted iu tlis higher arders. Otherise, the
- output of a relay vill not possess a velSage.

The arrengessnt fer csweriing frem synswple cede Ligut to a shafy
mmms&muummsmmum
Mﬁramﬂw%aﬂmmm This 1s illustraded
in Figare 21, ummmmm:mmwm
valuss are prepertisml to the welght of Gech Muery digit. The resdd
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ormwummWMWMamw‘
dm.deremmmnmvmmammuuwum
mﬂmrmmwmwwm m-mmumw
mmfmmmwummw«mmmanw
Mmbiomberuatemm o .
‘nmzznmmﬂmalmwmmum
mmmmfmammw Foadbuok frem the simfs |
mﬁﬁthMMaMMMMWM<
mtmwwmm:mammwmhumumm
Iumacmmaumwm.mmmmmmm
mmmmmmuw,mawmummu
1e ensrglsed depenting on vhether the'suipat %ods value is greater or less
than the imput cods valve, Tims, w nbot (Servo moder or obher
'appmpmum)muma%&mamwmmsm
wwm,mm,mmwm:&wmﬂmm
mwmmewammwm The advantage thad’
mummmmuwumnmmmofw
amplifying devices for operating ths Bervo. ' There would undoubtedly be
rmdmawwmm&mmmmorm
aronm-npm

XII CONCLUSION
mrmmwmmmmmm%
are mmwmmmmummwmm
for the Prajector Preject. Design of the aebual mechsnism is proceeding
in agreement with these comowpts, wuuwudmm
of these devices witidn the nexh few mowthe,
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._.rm KA-9 Camera is-a __mr* hand-held" or mounted camera for aerial
mvo:_:@\ ‘technical intelligence, or tactical _ﬁmf.v_:m The 4, x 4, format
on 5 in. x 50 ft. film permits 120 exposyieskenRene roll. The removable
cassettes combined with a film. slicer p€imitsktilmEecs; omy when taking
_mazma .mxvomc_‘mm “Recorded serial % on) %ﬂw (e mv\:nra:_nmm

matic opérdtion by push-butidnilor % ggg g @
intervalometer. Interchanging SimanvalRandRmeteodiivesgisReompletelys
foolproof. The drive interlodkfinktheRcamenafaviomaticallyMresetsktoRal
. :mc:o_ nomm:o: upon remgiingltheRdrivelmechanismy

B

e

\> focal b_oJm m.m:-noa_wg dwiter provides speeek ef 1/800, 17400,
1/200, and 17100 seilighelspeedshcanibelieadilylpioyidecibyRady
_Cm::o_i of slit- width¥aiihisEshticcanlibelinteichangedRwithNofspeciall

885@ shutter fofluighificperaticolivsingRiloshilocmbliorgica iydgel

_,msm no=mm are £asilylinterchangeablcfsinceRthefshuitedisgindependentiot
the lens. 12 in fi74¥fandp 2y R iZsTel ensestarekstandardAlleinaielienses]
of 6 in. and GékinMtocallllengihsRcanlibelprovideds

jiieYeameakweigh SRy bsRxith the 12 in. lens cone o:m an:co_ drive.
[NoYmaagnesiumRisgusedRingihe) @w?:cn:o: for the _uc:uomm of o<o_m5m
connosicnfunderadverseRcondiiionsy .

ing. complexity and
resultinalincreasec Mmaintenancelancliteliabilitylproblems . inherent in
Vactunksystem MiibeYcameraleateshwiibithelsianclaicha-17A Ring Mount.
inKihefmcuntecfpositionMmc: crlio@manua ldiiveRopetdtion is vomm__o_m.

jjhefcameralbackdistdesignedkto)befeasi idmoditied)iolaccepigalBotaroid
bacikie|eGtrophoiogranhiclibackiicianyothednonconventiona Mphdto-
giaphicipiocessy

@ihedfeaturesyinclidea)lifefcount et gl gg i dffiducialfand]

film shrinkage markers.

‘The KA-9 ‘Camera was. mm<w_oumm ::.o:mr the combined efforts of the

Signal Corps_Engineering Labs and :6 Hycon- >>6 noa_uazx under
00332 Zo:U> 36- oww ¢ mmmmw o o
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